by whom?
The categories and characteristics of waste products in Antarctica are listed. Ranging from sewage to radioactive isotopes. As a waste engineer, the shortage of data on quantities, volumes, densities, chemical composition and radioactivities, is distressing. What may perhaps be acceptable for a small camp or base may not be for stations, especially if they practice sewage disposal on to ice-free soils. As the report acknowledges, 'once contaminated, they are permanently affected'.
Disposal procedures for chemical waste include removal from the Treaty Area, storage, or dilution followed by disposal to sea or land. This is extremely worrying, as a pattern appears to have been set whereby lower industrial waste disposal practices are tolerated than would be the case in the UK, namely direct disposal to sea or land. The report states this is unlikely to do any further harm to the environment at existing lev& ofactivity -The report does recommend 'disposal to land should not occur'.
Combustible Solid Wastes are often burnt in open pits or in punctured fuel drums 'used frequently as incinerators'. Again, this is worrying and wouldnot be tolerated in the UK.
The emissions from open fires can be highly toxic, especially where the combustion of chlorinated plastics is involved. High dioxin concentrations can be the result. Certainly, should the level of activity increase, disposing of industrial wastes to land or water should not be tolerated, neither could or should open pit or punctured oil drum 'incineration'.
The Panel is acutely aware of the lack of published data on the environmental impact of human activity in Antarctica and the report has a useful section of further research and monitoring activities. Unfortunately, these are combined as recommendations, e.g. Antarctic operators should a. conduct baseline studies, b. identify the type and severity of environmental impacts, c. examine the feasibility of routine monitoring, and d. on the basis of a, b and c establish formal monitoring programmes. These are elementary stages in any environmentally sensitive development and it is surprising that they are not required of all operators now.
The report's 30 recommendations are laudable, but often lack firmness, e.g. 14. 'Where practicable, National Antarctic Operators should clean up their waste disposal sites and their abandoned work sites.' This could be stiffened to 'are required to clean up' with appropriate sanctions to match the seriousness of the problem. It also begs the question, 'If proper environmental management of all wastes is not practicable, should the site have been established in the first place?' This Report is required reading for all who are involved in Antarctic operations, but unfortunately lacks the hard edge needed either to convey the seriousness of the problem or obtain the desired results. The Antarctic has a very particular role in global change through its influence on ocean circulation, on sea level, carbon flux and UV. It is also a monitor for the past global environment through its ice record and, given its relatively pristine and multi-national state, it has a special place in environmental politics. Therefore, it is right that the SCAR Steering Committee for the IGBP should identify the areas of science in which Antarctic programmes can make important contributions to Global Change -not just climate change.
The document, in the form of a 28-page 'glossy' is 'a first attempt by SCAR to formulate an Antarctic science component of the IGBP and is offered to both the Antarctic and IGBP scientific communities for comment, amendment and additions'. At this critical phase in the IGBP planning process it is important that the Antarctic community respond positively to this analysis. It is also important that Antarctic science is integrated with research in other geographic regions, particular the Arctic-comparisons are valuable in developing understanding of mechanisms and are essential to ensure compatibility of information.
In the brief space of the document the SCAR-IGBP Steering Committee identify four interdisciplinary research themes: detection of changes of global importance (ozone, carbon dioxide, temperature, radiation, ice-sheet and sea level); study of processes linking Antarctica to global systems (radiation budget, ocean circulation, biogeochemical cycles, sea level); palaeoenvironmental information (ice cores, sedimcnts); study of ecological impacts and feedback effects. The identified skategy is based on satellite remote sensing with ground truth from shore-based and ocean networks, combined with modelling.
The case for a major research effort in Antarctica is strong. The key contributions are clearly identified in relation to the important influence of Antarctica on global change, the expectation ofrapidchangein polar regions and thetechnical capability that has been built into Antarctic science. The weakest aspect in the proposals is the ecology which currently lacksdefinition. This isunfortunate becauseof the important biological role in carbon and trace gas balance and the potential feedback effects through to Man. It needs urgent consideration to raise it to the level of co-ordination that is apparent in the other themes.
It is now important that there is a positive response to the document from national and international organizations. Antarctic research has a major role to play in IGBP, but it must be as part of an integrated global programme and not as an isolated regional study, however fascinating.
O.W. HEAL
The frozen earth P . J . WiIliams and M.W. Smith Cambridge University Press, Cambridge (1989) . 306 pages. 237.50. ISBN 0 521 365334 1.
Peter Williams and Michael Smith provide an excellent synthesis of recent research on geocryology, particularly in terms of freezing and thawing of unconsolidated sediments. The book is largely concerned with the thermodynamics of frozen ground, emphasizing climatic, geothermal, geophysical and geomechanical interactions and interrelationships.
Chapter 1 introduces the reader to ground freezing and the nature of permafrost. Chapter 2, which is entitled 'Morphology of permafrost and seasonally frozen ground', includes discussion of the nature and distribution of ground ice, permafrost pedology, micromorphology, and gas hydrates. Climate and frozen ground is discussed in chapter 3, including the importance of microclimate, and a brief but topical review of the possible impact of global warming in permafrost regions. Chapter 4 provides a detailed account of the ground thermal regime in Arctic regions, emphasizing processes of soil freezing and the importance of thermal properties, and once again considering the possible effects of climatic change. Chapters 5 and 6 deal with geomorphological processes associated with soil freezing and thawing, chapter 5 with reference to slopes, and chapter 6 with reference to level ground.
The authors then return to the complex problems of phase change of water in soils, with a discussion of the thermodynamic behaviour of frozen soils in Chapter 7, and the hydrology of frozen ground in chapter 8. The fmal substantive chapter, chapter 9, reviews the mechanical properties of frozen ground, largely in relation to strength and strain, while chapter 10 briefly considers future developments in permafrost studies.
The complexity of geocryology, and the need to integrate the influence of climate, geothermal factors, moisture transfers, processes associated with phase change, and geomorphological aspects, has clearly posed problems of organization in this book. For instance, soil freezing and the properties of frozen soils are dealt with in chapters 2,7,8, and 9, climatic and geothermal factors in chapters 3, 2 and 7, and geomorphological consequences of geocryological processes in chapters 5 and 6. As a result, it is necessary to read most of the book in order to fully understand several key processes, such as ice segregation and frost heaving.
An additional criticism arises from the wide range of topics considered by the book so that, given the detailed and comprehensive discussion provided of soil freezing processes, there is little space left for such aspects as Arctic pedology, micromorphology, and surface water hydrology. It is also perhaps regrettable that more space could not have been devoted to the consequences of global climatic change in Arctic permafrost areas. However, these are minor points when set against the wealth of detail included on ground freezing and permafrost, the clarity of explanation, and the generous use of examples to illustrate the principles discussed. This book will be of great value to scientists working in polar regions, and provides a worthy contribution to the Cambridge University Press series 'Studies in Polar Research'.
